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Apparatus for Actuating a Control Element for a Heating or Air- 
Conditioning System in a Motor Vehicle 



BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for actuating a control element for a 
5 heating or air-conditioning system in a motor vehicle. 

The introduction to the description of DE-OS 195 32 280 discloses the capability to 
use software to enter the identification codes or subscriber number of the various loads or 
electrical devices in order to address one of a number of devices, with the identification 
code being sent to the device via a connecting cable. Furthermore, it is stated in the 
10 introduction to the description that the individual devices can also be coded with the 
identification code via their connecting apparatus. Such a connecting apparatus is described 
in the exemplary embodiment in the cited document, in which the identification code is 
J produced by interrupting specific conductor tracks. 

2 SUMMARY OF THE INVENTION 

| ; 15 One object of the present invention is to provide an improved apparatus for 

actuating a control element, particularly with regard to reducing the production costs. 
; i In accomplishing the foregoing objects, there has been provided in accordance with 

5; one aspect of the present invention an apparatus for actuating a control element for a 

3 heating or air-conditioning system in a motor vehicle, comprising: an actuating drive; an 
20 electrical circuit operatively connected to the actuating drive; a control section for inputting 

control commands to the electrical circuit; and at least one electrical cable connecting 
together the actuating drive, the circuit and the control section, wherein the circuit is 
arranged remote from the actuating drive and from the control section. 

In accordance with another aspect of the invention, there has been provided a 

25 method for installing an apparatus for actuating a control element for a heating or air- 
conditioning system in a motor vehicle, comprising: installing an actuating drive for a 
control element; installing a control section for inputting control commands to the control 
element; installing an electrical circuit operatively connected to the actuating drive but at a 
position remote from both the actuating drive and the control section, the electrical circuit 

30 including a memory for storing a subscriber number associated with the control element; 
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connecting together the actuating drive, the circuit and the control section with at least one 
electrical cable comprising a databus; and storing in the memory a first subscriber number 
not later than in conjunction with the installation. 

According to still another aspect of the invention, there has been provided a motor 
5 vehicle, comprising a heating or ventilating system including a plurality of control elements 
for the system and a plurality of corresponding actuating apparatus operatively associated 
with the control elements, wherein each actuating apparatus comprises an actuating 
apparatus according to the invention, and wherein at least a plurality of actuating drives in 
said system and, preferably, at least a plurality of electrical circuits are identical to one 
10 another and are interchangeable. 

Further objects features, application options and advantages of the invention will be 
apparent from the following description of exemplary embodiments of the invention, which 
I are illustrated in the figures of the drawing. In this case, all the described or illustrated 
y features, intrinsically or in any desired combination, form the subject matter of the 
f: 15 invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

T ^ In the drawings: 

^ Figures 1 and 2 are schematic block diagrams illustrating exemplary embodiments 

\ of an apparatus according to the invention; 

S 20 Figure 3 is a schematic block diagram illustrating one exemplary embodiment of an 

electrical circuit according to the invention; 

Figure 4 is a schematic perspective illustration showing the hardware setting of a 
subscriber number for the circuit in Figure 3; and 

Figures 5a and 5b are schematic illustrations of a connector part for use in 
25 conjunction with Figure 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the case of an apparatus according to the invention, the electrical and/or 
electronic circuit for controlling the actuating drive, (for example, a stepping motor) is 
arranged not only outside the actuating drive but also outside the control section into which 
30 the control commands can be entered. The "intelligence" of the actuating drive which, 
apart from possible addressing, includes all the data and program routines required to 
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operate the specific function of the actuating drive, is moved away from the actual actuating 
drive and is preferably moved into the cable, that is to say into a cable run. The actuating 
drives for the various actuating functions for the heating and air-conditioning system, for 
example, adjustment of a mixing-air flap, adjustment of a defroster flap etc., can thus all be 
5 designed identically, so that only one type of actuating drive is used, irrespective of the 
location where the actuating drive is used. The logistics complexity is thus considerably 
reduced. Furthermore, only one type of actuating drive need be kept in stock for repairs, 
since the identical actuating drives within the heating or air-conditioning system are 
interchangeable, because the functions associated with them are in each case stored in the 
10 circuit which is integrated in the cable run and is associated with one actuating drive. 

In order to save installation space and to improve handling during the installation 
process, the circuits are preferably integrated into the cable which connects the actuating 
drive to the control section. 
" The cable is preferably a databus, to which the individual actuating drives can be 

4 ; 15 coupled. The circuit preferably has a programmable memory. 

If, firstly, a memory which is coupled to the databus and is used for storing the 
" subscriber number and, secondly, a component for setting the subscriber number are 
I u provided in the circuit, then, in contrast to the described prior art in which the circuit is 
provided either with software coding or with hardware coding, both addressing options are 
I ;f20 provided in the circuit. The user is thus free to allocate the subscriber number to the circuit 
U as he wishes. At the same time, it is possible for the user to use software to enter the 
subscriber number in the memory via the databus, or to use hardware to set it on the 
module. Furthermore, as a third alternative, it is possible for the user to use both 
procedures, that is to say to code the circuit using software and hardware. 
25 Intrinsically, greater complexity is required to provide both software and hardware 

subscriber number coding on the electrical circuit. The major advantage which results from 
this advantageous refinement is, however, that the creation of the circuit results in 
standardization. While two different circuits had to be produced for the prior art, namely a 
first circuit with software coding and a second circuit with hardware coding, all that is now 
30 necessary is to produce a single circuit. The apparatus according to the invention can be 
used by all users (e.g., auto manufacturers), irrespective of whether the respective user 
requires software or hardware coding. 
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This standardization results in a major cost advantage, among other areas in the 
administration and storage of the electrical circuit. Furthermore, the increased circuit 
quantities mean that the costs for the individual parts of the circuit, and also the costs for 
producing the circuit, can be considerably reduced. Any increased costs which may result 
5 from the additional components are considerably outweighed, overall, by the described cost 
advantages. 

In one advantageous embodiment of the invention, the subscriber number which is 
stored in the memory can be overwritten by a new subscriber number, in which case the 
new subscriber number can be supplied to the memory either via the databus or via the 
10 component. 

Thus, when the user has stored a subscriber number in the memory, it is possible 
for this stored subscriber number to be changed again later. In this case, the circuit is 
designed flexibly, in such a way that it is either possible to supply the new subscriber 
number to the memory via the databus, or in such a way that the new subscriber number 

1;15 can be entered, for example, by the user, via hardware on the component for setting the 

■i subscriber number . 

^ Thus, once the subscriber number has been entered for the first time, it is possible 

for a user himself to preset a new subscriber number in a completely flexible manner. In 
T • this case, the new subscriber number can be allocated to the electrical circuit either by 
k 20 software or by hardware. The old subscriber number stored in the memory is then 
:p overwritten by the new subscriber number. 

In another advantageous embodiment of the invention, a first subscriber number is 
stored in the memory during the production of the circuit. This means that the circuit is 
initialized by the manufacturer. The user can thus address the circuit via the databus using 
25 the stored first subscriber number. Then, as already explained, the user can enter a new 
subscriber number, which he requires, in the circuit. 

It is particularly advantageous for the first subscriber number to be supplied via the 
databus. This means that the first subscriber number is stored in the memory via the 
databus during the production of the electrical circuit. This represents a particularly simple 
30 and thus cost-effective option for providing the circuit with the first subscriber number. 
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The memory preferably has an EEPROM. As is known, such an EEPROM is a 
memory module which can be written to and can be electrically erased again. Since such 
EEPROMs are mass-produced items, the costs for such a component are low. 

The component for manually entering a subscriber number preferably has a number 
5 of switches for setting. It is thus possible to code the subscriber number of the respectively 
associated electrical circuit by setting the individual switches to appropriate switch 
positions. 

In this case, the switches can, in particular, be operated manually. It is thus possible 
for the user to produce the subscriber number manually by means of an appropriate setting 
10 of the switches, and thus to allocate the subscriber number to the electrical circuit. 

In one advantageous embodiment of the invention, two mutually associated 
connector parts are provided, by means of which the circuit can be connected to the 
^ databus, and by means of which the subscriber number can be set. 

Tnis results in the major advantage that the circuit is completely independent of the 
j:15 way in which the subscriber number is set. This subscriber number can then be set in 
£ various ways on the connector parts, without this having any influence on the circuit. The 

circuit can thus be produced in large numbers, identically. 
j = It is particularly advantageous for the two connector parts each to have a number of 

r_ connector contacts which can be connected to one of the conductors in the databus. The 
*'20 connection may in this case be produced using an insulation displacement technique. 
t ; In a further advantageous embodiment of the invention, the number of connector 

contacts in a plane and the number of planes are as equal as possible. This results in the 
advantage that the resultant connector part has an extremely compact physical form. The 
side edges of the connector part are of approximately the same length so that, in particular, 
25 there is no need for any flat, elongated connector parts with a large number of connector 
contacts in a single plane. 

It is particularly advantageous in this case for two planes to be provided, in each of 
which three connector contacts are arranged. This results in one connector part for three 
bus lines, by means of which a maximum of 27 subscriber numbers can be coded. 
30 Turning now to the drawings, an apparatus 30 according to the invention and 

illustrated schematically in Figure 1 has at least one actuating drive 32, for example, a 
stepping motor, for operating a control element, for example, an air flap, for a heating or 
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air-conditioning system 34 in a motor vehicle, an electrical and/or electronic circuit 1 
which controls the actuating drive 32, and a control section 36 for entering control 
commands for controlling the heating or air-conditioning system 34. The actuating drive 
32, the circuit 1 and the control section 36 are connected to one another via at least one 
5 electrical cable 3, which is preferably in the form of a databus, so that the control 
commands which are entered in the control section 36, for example, by means of rotary 
knobs 38, can be passed on via the circuits 1 to the actuating drives 32. Each actuating 
drive 32 in this case has an associated circuit 1. The circuit 1 contains all the data and 
functions required for operation of the respective actuating drive 32 and, if a number of 
10 actuating drives 32 are present, as is shown in Figures 1 and 2, it also contains the 
addressing, thus ensuring that the correct actuating drive 32 is always addressed by the 
control section 36. 

S According to the invention, the circuit 1 is arranged outside the actuating drive 32 

,::J and outside the control section 36, and is preferably integrated into the data line 3, as is 
4S15 illustrated in Figure 2. The circuits 1 can then be integrated in a cable run laid in the 
y3 vehicle. 

^ Figure 3 illustrates such a circuit 1. The circuit 1 is provided with a microprocessor 

f~ ( Mp ) 2 which, among other reasons, is provided for carrying out control and/or regulation 
O functions. A so-called ASIC (application specific integrated circuit) can also be provided, 
g20 instead of the microprocessor 2. Furthermore, the circuit 1 is connected to the databus 3, 
O via which the circuit 1 is supplied firstly with a supply voltage and secondly with the 
required data. The microprocessor 2 is supplied in particular, via the databus 3, with that 
information which is necessary in order to carry out the control and/or regulation functions 
to be carried out by the microprocessor 2. 
25 For example, in a heating and/or ventilation system for a motor vehicle, it is 

necessary to use electric motors to actuate a number of flow flaps or the like. This means 
that there are a number of electrical circuits 1 in a motor vehicle. It is thus necessary to 
distinguish between the individual electrical circuits 1. This is done by allocating a so- 
called subscriber number to each of the circuits 1. After this, any information which is 
30 intended for a specific circuit 1 is coupled to the subscriber number and is then passed on 
via the databus 3 to all the circuits 1. That circuit 1 which has the subscriber number 
associated with the information reads the information from the databus 3, and then 
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processes the information farther. The identification of the associated information and the 
process of reading it into the circuit 1 are carried out, in particular, using the 
microprocessor 2. 

One precondition for the described procedure in this case is that each of the 
5 electrical circuits 1 is allocated a specific, individual subscriber number. This subscriber 
number must then be present in the circuit 1 and, in particular, must be available for the 
microprocessor 2. 

As is evident from Figure 3, the circuit 1 has an electronically erasable 
programmable read only memory (a so-called EEPROM) 4. This memory 4 is intended for 
10 storing the subscriber number associated with the electrical circuit 1. 

The memory 4 is coupled to the microprocessor 2 and to the databus 3. It is thus 
possible, among other things, for the microprocessor 2 to compare a subscriber number 
J received from the databus 3 with the subscriber number stored in the memory 4. It is thus 
^ likewise possible for the microprocessor 2 to store a new subscriber number in the memory 
4£ 15 4. 

iQ Furthermore, it is evident from Figure 3 that a component 5 is provided for setting a 

subscriber number. The component 5 may comprise, for example, a number of switches, 
:H which can each be set to one of their two switch positions manually by a user. In this way, 
p it is possible to use hardware to preset the subscriber number on the component 5. A 
^"20 number of plug connections or the like may likewise be provided as the component 5, by 
u means of which reversible or irreversible electrical connections or interruptions can be 
produced. 

The component 5 is connected at least to the microprocessor 2. It is thus possible 
for the microprocessor 2 to read a subscriber number set on the component 5. After this, 
25 the microprocessor 2 can store this subscriber number, for example, in the memory 4. It is 
likewise possible for the microprocessor to compare a subscriber number received from the 
databus 3 with the subscriber number set on the component 5. 

By way of example, the production and operation of the electrical circuit can be 
envisaged as follows: 

30 During the production of the electrical circuit 1, in particular during final assembly 

and/or testing of the circuit 1, a first subscriber number is stored in the memory 4 in the 
circuit 1. This first subscriber number is in this case supplied to the memory 4 via the 
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databus 3. The storage process is carried out using the microprocessor 2. The electrical 
circuit 1 supplied to a user is thus allocated a specific, individual subscriber number from 
the start, and the user can use the subscriber number to address the circuit 1 via the databus 
3. 

5 If the user wishes to use software to reset the subscriber number, then this can be 

done by the new subscriber number being stored in the memory via the databus 3 and using 
the microprocessor 2. In the process, the old, first subscriber number is overwritten by the 
new subscriber number. After this, the user can address the circuit 1 via the databus 3, 
using the new subscriber number. 
10 If the user wishes to use hardware to reset the subscriber number, then this can be 

done by the user using hardware to set the new subscriber number which he requires on the 
component 5. For example, the microprocessor 2 uses the changes carried out to the 
3 switches in the component 5 to identify the fact that the user has preset a new subscriber 
, ^ number on the component 5. The microprocessor 2 transfers the new subscriber number 
P 15 from the component 5, and stores the new subscriber number in the memory 4. In the 
yg process, the old, first subscriber number is overwritten by the new subscriber number. 

After this, the user can address the circuit 1 via the databus 3, using the subscriber number 
'p* which he has newly preset on the component 5. 

O Such changes to the subscriber number can then be carried out during subsequent 

■ i 20 operation of the electrical circuit 1, as well. 

u Figure 4 shows a component 6 which can be used instead of or in addition to the 

component 5. Like the component 5, which, by way of example, comprises a number of 

switches in Figure 3, the component 6 illustrated in Figure 4 is also used to allow the 

subscriber number to be set by hardware. 
25 The component 6 is arranged at that junction point of the databus 3 at which branch 

lines branch off the bus lines to the electrical circuit 1 . This junction point is denoted by the 

reference number 7 in Figure 3. 

As shown in Figure 4, the component 6 has a first connector part 8 and a second 

connector part 9. The first connector part 8 is connected to the electrical circuit 1, and thus 
30 represents a portion of the branch lines. The second connector part 9 is connected to the 

bus lines. The bus lines are identified by the reference number 10 in Figure 4 and have a 
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positive and negative supply voltage conductor 11, 12, as well as a data line 13. The branch 
lines are not shown in Figure 4. 

The positive and negative supply voltage conductors 11, 12 are connected to the 
branch line, and thus to the electrical circuit 1, via mutually associated connector contacts 
5 (which are not shown) in the two connector parts 8,9. 

The data line 13 can be connected to four connector contacts 14 in the second 
connector part 9. This connection may be produced, for example, by means of an insulation 
displacement technique or the like. The data line 13 must be connected at least to one of the 
connector contacts 14. This results in a maximum of fifteen options for connecting the data 
10 lines 13 to the connector contacts 14. 

The electrical circuit which is connected can be allocated a subscriber number by 
appropriate connection of the connector contacts 14 to the data line 13. By way of example, 
j\ in Figure 4, the two central connector contacts 14 are connected to the data line 13. With 
r ; the individual connector contacts 14 having a successive binary value, this results in the 
4- 15 subscriber number "6" in Figure 4. 

The first connector part 8 is provided with four connector contacts 15, which are 
associated with the connector contacts 14 in the second connector part 9. The four 
f7 connector contacts 15 in the first connector part 8 are connected to the electrical circuit 1 
O via four conductors, which are not shown. The circuit 1 is thus connected to the positive 
p| 20 and negative supply voltage conductors 11, 12, and is hence connected to the corresponding 
Li voltage supply. Furthermore, the circuit 1 is connected to the data line 13 via at least one of 
the connector contacts 14. The circuit 1 is connected to the data line 13 via a number of the 
connector contacts 14, corresponding to the subscriber number setting on the second 
connector part 9. 

25 If there are now data signals on the data line 13, then these data signals are 

identified by the electrical circuit 1, in particular by the microprocessor 2, on those branch 
lines which are connected to the data line 13. Thus, in the example illustrated in Figure 4, 
the data signals are identified on those branch lines which are connected to the two central 
connector contacts 14. The circuit 1 can derive its own subscriber number from this. Thus, 

30 in the present case, the circuit 1 identifies the fact that it has been allocated the subscriber 
number "6" by the second connector part 9. 
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This setting process can be carried out when the electrical circuit 1 is first connected 
to the databus 3 and/or at a later point in time. All that is required to do this is to connect 
the desired connector contact 14 to the data line 13. 

Figure 5a shows a connector part 16 which can be used instead of the connector part 
5 8 or the connector part 9 in Figure 4. The connector part 16 in Figure 5a has two planes 
17, 18, each having three connector contacts 19, 20, 21, 22, 23, 24. The number of 
connector contacts 19, 20, 21, 22, 23, 24 and the number of planes 17, 18 differs only by 
"1". This means that the connector part 16 has a compact external shape, with 
approximately equal side edges, i.e., more square or rectangular than flat, 
10 In general, in the connector part 16 shown in Figure 5a, the aim is for the number 

of connector contacts in a plane and the number of planes to be as equal as possible. The 
connector contacts 19, 20, 21 in the first plane 17 are arranged such that they are slightly 
offset with respect to the connector contacts 22, 23, 24 in the second plane 18. Two 
^ connector contacts 19, 22; 20, 23; 21, 24 which are arranged approximately one above the 
+; 15 other are in each case associated with a common bus line. By way of example, the 
yr| connector contacts 19, 22 can be connected to a positive supply voltage conductor 25, the 
[ connector contacts 20, 23 can be connected to a negative supply voltage conductor 26, and 

r the connector contacts 21, 24 can be connected to a data line 27. In this case, each of the 
O said bus lines 25, 26, 27 must be connected to at least one of the associated connector 
J^20 contacts 19, 22; 20, 23; 21, 24. 

u As is shown in Figure 5b, there are a total of 27 options for how the three bus lines 

25, 26, 27 can be connected to the associated connector contacts 19, 22; 20, 23; 21, 24. 

If the circuit 1 is connected via the connector part 16 to the databus 3, and data are 
being transmitted on the databus 3, then, in particular, the microprocessor 2 in the 

25 electrical circuit 1 can use the signals arriving at the respective connector contacts 19, 20, 
21, 22, 23, 24 to identify which connector contacts are connected to the associated bus 
lines. If, for example, no voltage is present on the line to the connector contact 20, but 
voltage is present at the connector contact 23, this means that the connector contact 20 is 
not connected to the negative supply voltage conductor 26, but only the connector contact 

30 23. A corresponding situation applies to the connector contacts 19, 22; 21, 24, to the 
positive supply voltage conductor 25 and to the data line 27. 



-10- 



002.406936.1 



The connection of the connector contacts 19, 20, 21, 22, 23, 24 to the associated 
bus lines 25, 26, 27 represents the coding of the subscriber number for the associated 
electrical circuit 1. The 27 connection options thus make it possible to distinguish between 
27 subscriber numbers. This subscriber number can be identified by the circuit 1, in the 
5 described way, during operation. The subscriber number can be changed at any time by 
changing the connections of the connector contacts 19, 20, 21, 22, 23, 24 to the bus lines 
25, 26, 27. The circuit 1 then likewise identifies this immediately. 

If, for one application, it is sufficient to be able to distinguish between nine 
subscriber numbers, then, for example, only a single connector contact can be allocated to 
10 the data line 27. In consequence, coding can be carried out only by means of two supply 
voltage conductors 25, 26 and the associated connector contacts 19, 20, 21, 22. In a 
corresponding modification of the figure, this results in a maximum of nine different 
y§ options for different subscriber numbers. 

It will be appreciated that many other embodiments are possible within the scope of 
HF 15 the present invention, including further embodiments produced by making changes or 
yB modifications to the exemplary embodiments described above. It is intended that all 
I possible embodiments of the invention be covered by the claims that follow. 

f Efe The entire disclosure of German Patent Application No. 199 52 898.5, the priority 

document for the present application, is hereby incorporated by reference. 
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WE CLAIM: 



1 . An apparatus for actuating a control element for a heating or air-conditioning 
system in a motor vehicle, comprising: 

an actuating drive; 

an electrical circuit operatively connected to the actuating drive; 

a control section for inputting control commands to the electrical circuit; and 

at least one electrical cable connecting together the actuating drive, the 

circuit and the control section, wherein the circuit is arranged remote from the actuating 

drive and from the control section. 

2. An apparatus as claimed in claim 1, wherein the circuit is integrated into the 

yB cable. 

jE 3. An apparatus as claimed in claim 1, wherein the cable comprises a databus, 

J and the circuit includes a programmable memory. 

4. An apparatus as claimed in claim 3, wherein the memory includes means for 
Li storing a subscriber number in the memory, and the circuit further comprises a component 
for setting the subscriber number. 

Zj 5. An apparatus as claimed in claim 4, wherein the circuit further comprises 

means for overwriting a subscriber number which is stored in the memory by a new 
subscriber number, wherein the new subscriber number can be supplied to the memory 
either via the databus or via the component. 

6. An apparatus as claimed in claim, wherein a first subscriber number is stored 
in the memory during the production of the circuit. 

7. An apparatus as claimed in claim 6, wherein the first subscriber number is 
supplied via the databus. 

8. An apparatus as claimed in claim 3, wherein the memory comprises an 
EEPROM. 
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9. An apparatus as claimed in claim 4, wherein the component comprises a 
number of elements selected from switches or plug connections for setting. 

10. An apparatus as claimed in claim 9, wherein the elements are manually 
operable. 

11. An apparatus as claimed in claim 1, farther comprising two mutually 
associated connector parts for connecting the circuit to the cable, wherein a subscriber 
number can be set by means of at least one of said connector parts. 

12. An apparatus as claimed in claim 11, wherein the two connector parts each 
have a plurality of connector contacts that are selectively connectable to a conductor in the 
cable. 

S 13. An apparatus as claimed in claim 12, wherein the connector contacts are 

O located in plural planes, and the number of connector contacts located in a plane is not 
?1 substantially the number of planes. 

H 14. An apparatus as claimed in claim 13, wherein two planes are provided, in 

;M each of which three connector contacts are arranged. 

\< 15. A method for installing an apparatus for actuating a control element for a 

P heating or air-conditioning system in a motor vehicle, comprising: 

installing an actuating drive for a control element; 

installing a control section for inputting control commands to the control 

element; 

installing an electrical circuit operatively connected to the actuating drive but 
at a position remote from both the actuating drive and the control section, the electrical 
circuit including a memory for storing a subscriber number associated with the control 
element; 

connecting together the actuating drive, the circuit and the control section 
with at least one electrical cable comprising a databus; and 

storing in the memory a first subscriber number not later than in conjunction 
with the installation. 
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16. A method as claimed in claim 15, wherein the first subscriber number is 
supplied via the databus. 

17. A method as claimed in claim 15, wherein the first subscriber number is 
supplied manually. 

18. A method as claimed in claim 17, wherein the manual supplying of the first 
subscriber number comprises providing a unique subscriber number by selectively making 
at least one connection between a plurality of contacts in a connector, respectively, to one 
of plural conductors contained in the databus. 

19. A motor vehicle, comprising a heating or ventilating system including a 
plurality of control elements for said system and a plurality of corresponding actuating 
apparatus operatively associated with said control elements, wherein each actuating 
apparatus comprises an actuating apparatus as defined in claim 1, and wherein at least a 
plurality of actuating drives in said system are identical to one another and are 
interchangeable. 

20. A motor vehicle, comprising a heating or ventilating system including a 
plurality of control elements for said system and a plurality of corresponding actuating 
apparatus operatively associated with said control elements, wherein each actuating 
apparatus comprises an actuating apparatus as defined in claim 11, and wherein at least a 
plurality of actuating drives in said system and at least a plurality of electrical circuits in 
said system are identical to one another and are interchangeable. 
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ABSTRACT OF THE DISCLOSURE 



The invention relates to an apparatus for actuating a control element, for example, 
an air flap, for a heating or air-conditioning system (34) in a motor vehicle, having an 
actuating drive (32), an electrical circuit (1) which controls the actuating drive (32), and a 
control section (36) for inputting control commands. The actuating drive (32), the circuit 
(1) and the control section (36) are connected to one another via at least one electrical cable 
(3). In order to provide an improved apparatus for actuating a control element, particularly 
with regard to reducing the production costs, the circuit (1) is arranged outside the 
actuating drive (32) and outside the control section (36) and, in particular, is preferably 
integrated in the databus (3). This allows identical actuating drives to be used cost- 
effectively for the different control elements. 
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DECLARATION AMD POWER OF ATTORNEY 

As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original/ first, and sole inventor (if only one inventor is named 
below) or an original first, and joint inventor (if plural Inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 

APPARATUS FOR ACTUATING A CONTROL ELEMENT FOR A HEATING OR AIR- 
CONDITIONING SYSTEM IN A MOTOR VEHICLE 



(Attorney Docket No, 016906/0206) 

the specification of which (check one) 

X is attached hereto. 

f% was filed on as United States Application Number or PCT 

% international Application Number and was amended on 

^ (if applicable). 

CS THAT I do not know and do not heiieve that the same invention was ever known or 

J used by others in the United States of America, or was patented or described in any printed 

\l publication in any country, before I (we) invented it; 

r7 THAT I do not know and do not believe that the same invention was patented or 

described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 

H application; 

£3 THAT I do not know and do not believe that the same invention was first patented or 

y made the subject of an inventor's certificate that Issued in any country foreign to the United 

J: States of America before the filing date of this United States application if the foreign 

application was filed by me (us), or by my (our) legal representatives or assigns, more than 
«J twelve months (six months for design patents) prior to the filing date of this United States 

application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, 
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I HEREBY CLAIM foreign priority benefits under Title 35, United States Code 5119(a) -(d) 
or S 365 [b] of any foreign application(s) for patent or Inventor's certificate, or 5365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor 1 ® certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Fifing Date 


Priority 
Claimed? 


Certified 

Copy 
Attached? 


199 52 698.5 


FED. REP. OF 
GERMANY 


NOV. 3, 1999 


YES 

























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 1 9(e) of any United 
States provisional application (s) listed below. 



U.S. Provisional Application Number 


Filing; Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, Si 20 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United State* Code, i 11 2, 1 acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, i 1 .56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application- 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Data 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY fit LARDNER: 



STEPHEN A. BENT 
DAVID A. BLUMENTHAL 
BETH A. BURROUS 
ALAN L CANTOR 
WILLIAM T. ELLIS 
JOHN J. FELDHAUS 
PATRICIA D. GRANADOS 



Reg. No. 29,768 

Reg. No. 26,257 

Reg. No. 35 r 0B7 

Reg. No. 26,163 

Reg. No. 26,374 

Reg. No. 28,622 

Reg. No. 33,683 
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nog. 


no. 


««i f I 9 




Ran 

neg* 


Nn 
no* 




1 VI C If If HVJIIUld 


nan 


no. 




KENNETH E. KflOSIN 


nag. 


NQ. 


25,735 


JOHNNY A. KUMArf 


nog. 


no* 




t*t EMM 1 At A/ 

GLENN LAW 


neg. 


NO. 




PETER Q. MACK 


Reg. 


no. 


ZO,UU I 


RRJAN J MC NAMARA 


Rem 


No 




SYBIL MELOY 


Rag. 


NO- 


22,749 


RICHARD C. PEET 


Rag. 


No. 


35,792 


GEORGE E. QUILLIN 


Reg. 


No. 


32,792 


BERNHARD D. SAXE 


Reg. 


No. 


28,665 


CHARLES F. SCHILL 


Reg. 


No. 


27 r 590 


RICHARD L SCHWAAB 


Reg. 


No. 


26,479 


HAROLD C. WEGNER 


Reg. 


No. 


25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 

Richard L, Schwaab 

^ FOLEY & LARDNER 

4f Washington Harbor 

* P.O. Box 25696 

SS 3000 K Street, N.W.. Suite 500 

O Washington, D.C. 20007-6696 

T> Telephone: (202) 672-5300 

2 Facsimile: (202) 672-5399 

^ I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 

- to prosecute this application do not personally represent me or my legal interests, but instead 

hk represent the interests of the legal owner(s) of the invention described in this application. 

ihj I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 

?1 and that all statements made on information and belief are believed to be true; and further that 

]2 t these statements were made with the knowledge that willful false statements and the like so 

y made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 

O United States Code, and that such willful false statements may jeopardize the validity of the 

application or any patent issuing thereon. 

Name of first inventor Ralf MARTIN 

Residence Benningen, Federal Republic of Germany 

Citizenship 



Post Office Address 



Inventor's signature 
Date 



Federal Republic of Germany 

Am Hoemergraben 3 
D-71726 Benningen 
Federal Republic of/Germany 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 
Date 



Klaus WAIBEL 



Komwestheim, Federal Republic of Germany 



Federal Republic of Germany 



Dlnkelgarbe 1 7 
D-70806 Kornwestheim 
Foderaft 



arm Republic of GerjWBv 



tfIOZ I DO 
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Declaration and Power of Attorney For Patent Application 
ErXUfrung Fur Patcntanmeldiingen Mit Yollniacht 
German Language Declaration 

AJs nachstehend benannter Erfinder erklare ich hiermit an As a below named inventor, I hereby declare that: 

Hides Start: 



dass mein Wohnsitz, meine Postanschrift, und meine My residence, post office address and citizenship are a$ 

Staatsangehflrigkeit den im Nachstehenden nach meinem stated below next to my name, 

Namen aufgafghrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste und 
alleinige Erfinder (rails nachstehend nur ein Name 
angegeben ist) oder ein ursprflnglteher, erster und 
Miterfinder (falls nachstehend inehrere Namen aufgefuhrt 
sind) des Gegenstandes bin, ffir den dieser Antrag gestelU 
wird und fQr den ein Patent besntragt wird fix die Erfindung 
mit dem Titeh 

APPARATUS FOR ACTUATING A CONTROL 
ELEMENT FOR A HEATING OR AIR-CONDITIONING 
SYSTEM IN A MOTOR VEHICLE, 

deren Beschreibung 

(zutreffendes ankreuzen) 

S3 hier beigetugt ist, 

□ am unterder 

Anmeldungsseriennummer 

eingereicbt wurde und am - 

abge3ndert wurde (falls tatsSchiich abgefindert). 

Ich bestatige hiermit, dass ich den Lohalt der obigen 
Patentanmeldung emschliesslich der Ansprflche durchgesehen 
und vcrstandea babe, die eventuell durdi einen Zusatzantrag 
wie oben erwahnt abgeandert wurde. 

Ich erkenne meine Pflichi zur Offenbarung irgendwelcher 
Informadoden, die fur die Prufung der vorUegenden 
anmeldung in Einklang mit Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) von Wichtigkeit sind, an. 

Ich beanspniche hiermit aus&ndische Priorhfitsvoneile 
gemSss Abschniii 35 der ZivUpro2essotdnung der 
Vereinigten Staaten, Paragraph 1 19 aller unten angegebenen 
Auslandsanmeldungen for ein Patent oder eine 
Erfindersurkunde, und habe auch alle Auslandsanmeldungen 
fur ein Patent oder eine Erfindersurkunde nachstehend 
gekennzeichnet, die ein Anmeldedatum haben, das vor dem 
Anmeldedatum der Anmeldung liegt, far die PrioritSt 
beansprucht wird. 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought on 
the invention entided 



APPARATUS FOR ACTUATING A CONTROL 
ELEMENT FOR A HEATING OR AIR-CONDITIONING 
SYSTEM IN A MOTOR VEHICLE, 

the specification of which 

(check one) 

m is attached hereto. 

□ was filed on as 
Application Serial No. 

and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the dmy to disclose information which is 
material to the examination of this application in accordance 
with Tide 37, Code of Federal Regulations, §L56(a). 



I hereby claim foreign priority benefits under Title 35 , 
United States Code, §119 of any foreign application^ for 
patent or inventor's certificate listed below and have also 
identified below airy foreign application for patent or 
inventor's certificate having a filing date before that of the 
application on which priority is claimed: 
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Prior foreign applications 
Priortat beansprucht 



Declaration and Power of Attorney For Patent Application 
ErkEnrag Fur Fatentanmeldungen Mh Volhnacht 
German Language Declaration 



199 52 898.5 

(Number) 
(Nummer) 



FED. REP. OF GERMANY 

(Country) 

(Land) 



3 NOVEMBER 1999 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 



Priority Claime d 



Yes 
Ja 



□ 

No 
Nein 



(Number) 
(Nummer) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Country) 
(Land) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 



(Day/Monlh/Year Filed) 
(Tag/Monat/Jahr eingereicht) 



□ 

Yes 
Ja 

□ 

Yes 
Ja 



□ 

No 
Nein 

□ 

No 
Nein 



Ich beanspruche hiermit gemass Absatz 35 der 
ZivUprozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefOhrten Anmeldtnngen und 
falls der Gegeostand aus jedem Anspruch dieser Amneldung 
nicht in einer frOheren amerikanischen Patentanmeldung laut 
dem ersten Paragraphen des Absatzes 35 der 
Zivilprozessordnung der Vereinigten Staaten, Paragraph 112 
offenbart ist, erkenne ich gemass Absatz 37, 
Bundesgesetzbuch, Paragraph 1.56(a) meine PfLicht zur 
Offenbamng von Informationen an, die zwischen dem 
Aiuneldedatuin der fruheren Amneldung und dem nationalen 
oder PCT interaationalen Anmeldedatum dieser Amneldung 
bekannt geworden sind. 



I hereby Claim die benefit under Title 35, United States 
Code. §120 of any United States application® listed below 
and, insofar as the subject matter of each of the claims of 
this application is nor disclosed in die prior United Suites 
application in the manner provided by ihe first paragraph of 
Tide 35, United States Code, §112, 1 acknowledge the duty 
to disclose material information as defined in Title 37, Code 
of Federal Regulations, §1 ,56(a) which occurred between the 
filing date of the prior application and die national or PCT 
international filing date of this application: 



(Application Serial No.) 
(Anmeldeserietmummer) 



(Filing Date) 
(Amneldedatum) 



(Status) 

(paientiert, anhgogig, 
aufgegeben) 



(Status) 
(patented, pending, 
abandoned) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhflngig, 
aufgegeben) 



(Status) 
(patented, pending, 
abandoned) 



Ich erklgre hiermit, da$$ alio von mir in der vorliegenden 
Erklarung gemachten Angaben nach meinem besten Wissen 
und Gewissen der vollen Wahiheit entsprechen, und dass ich 
diese eidesstauliche Erkiarung m Kennmis de$sen abgebe, 
dass wissentlich und vorsatzlich falsche Angaben gemass 
Paragraph 1001, Absatz 18 der Zivilpiozessordnung der 
Vereinigten Staaten von Amerika mit Geldstrafe belegt 
und/oder GefSngnis bestraft werden koennen, und dass 
derartig wissentlich und vorsatzlich falsche Angaben die 
Gultigkeit der vorliegenden Patentanmeldung Oder ernes 
darauf ertetlien Paientes gefShrden k&nnen. 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with die knowledge thai 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of 
Title IS of the United States Code and that such willful false 
Statements may jeopardize the validity of the application or 
any patent issued thereon. 



Page 2 of 3 



Form FTOFB-240 (8-83) (modified) 



Patent and Trademark Offke-U.$, DEPARTMENT OF COMMERCE 



03/11* '00 FR 13:26 FAI +49 711 $963549 



BEHR PATENTABTE I LUNG F&L 



11008 



I 



Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 
German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
PatentanwaH (odcr die nachstehend benannten Patentanwalte) 
und/oder Patent-Agcmen mit der Verfolgung der 
vorliegeoden Patentanmeldung sowie mit der Abwtcklung 
aller damit veftundenen Gescltffte vor dem PateiU-und 
Warenzeichenaml: (Name imd Registoationmunmer 
cmfuhr&t) 

Stephen A. Bern, Reg. No. 29,768; David A. Blumenthal, Reg. 

No. 26.257; Beih A. jaurrous, Reg. No. 35.087; William T. Ellis, 

Reg. No. 26,874; John J. Feldftaiis, Refi- No. 28.822; Patricia D. 

Grana<Jos, Reg. No. 33,683; John P. Isacson, Reg- No. 33,715; 

Michael Kaminski. Reg* No. 32,094; Lyle Kimrns, Reg. No. 

34,079; Kenneth Krosin. Reg- No. 25,735; Johnny Kumar, Reg. 

No. 34,649; Glenn Law, Reg. No. 34,371; Peter G. Mack, Reg. 

No. 26,001; Brian J. McNamara, Reg. No. 32,789; Sypil Meloy, 

Reg- No. 22,749: George E. Quillin, Reg. No. 32,792; Colin G. 

Sandercock, Reg. No. 31,298; Bernhard D. Saxe, Reg. No. 

28,665; Charles F. Schffl, Reg- No. 27,590; Richard L. Schwaab, 

Reg. No. 25,479; Harold C. Wegner. Reg. No. 25,258, 

TelefongeBpracne blue ricfaten an; 

(Name and Telefonrwmmr) 

Richard h. Schwaab 202-672-5300 

Postanschrift: FOLEY & LARDNER 

3000 K Street, N.W., Suite 500 
P.O. Bo* 25696 
Washington, D.C 20007-8696 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attoraey(s) and/or agtnr(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith. (List name and 
registration number) 

Stephen A. Bent, Reg. No. 29,768; David A. Blumenthal, R*g. 
No. 26,257; Beth A. Burrous, Reg. No. 35 r 087; William 7. Ellis, 
Reg. No. 26,374; John J. Feldfaaus, Reg. No. 28,822; Patricia D. 
Granados, Reg. No. 33,683; John P. Jfeacson, Reg. No. 33,715; 
Michael Kaminski, Reg. No- 32,094; Lyle Kimrns, Reg. No. 
34,079; Kenneth Krosin, Reg. No. 25,735; Johnny Kumar. Reg. 
No, 34,649; Glenn Law, Reg. No, 34,371; Peter G. Mack. Refi, 
No. 26,001; Brian J. McNamara, Reg. No. 32.789; Sybil Meloy, 
Reg. No. 22,749; George E. Qufflin. Reg. No. 32,792; Colin G. 
Sandercock, Reg. No- 31,298; Bernhard D. Saxe, Reg. No. 
28,665; Charles R Schili, Reg. No. 27,590; Richard L. Schwaab, 
Reg. No. 25,479; Harold C Wegner, Reg. No. 25,258. 



Direct Telephone calls to: 
(Name and telephone number) 



Richard L. Schwaab 
Send Correspondence to: 



202-672-5300 
FOLEY & LARDNER 
3000 K Street, N.W., Suite 500 
P,0. Box 25696 
Washington, D-C. 20007-3696 



VoUer Name dea einztgen Odtf urspritaglicfaen ErfiroJtf*: 

Ralf MARTIN 


Full name of sale or first invemar: 1 

Ralf MARTIN 


Unlcrsduift J*» Erfiuder* _ DUsxa 


InveQCor'J *lgnaru« Owe 1 


Wohmltz 

Benningen. Federal Republic of Geimany 


Residence 

Benningen, Federal Republic of Germany 


Siaaisaxifichfirigkcil 

Federal Republic of Germany 


Citizenship 

Federal Republic of Germany 


Ptfuoschrifr 

Am Roemergraben 3, D-71726 Benjodngen 
Federal Republic of Germany 


Post Office Address 11 

Am Roemergraben 3 1 D-71726 Benningen 1 
Federal Republic of Germany 1 


VoDer Nam. des nvciten Miterfbdert (Tall* zundfcnd) 

Klaus WAD3EL . 


Full nam? of neend joint inventor, if my: 

Klaus WABEL 


UmfichriA da Efflndus /! Datum 

W//, .Wei; S'OOfOJ 


Second Invwuor'j signature Daw 


Komwestheim, Federal Republic of Germany 


Residence 

Komwestheim, Federal Republic of Germany 


Federal Republic of Germany 


Citizenship 

Federal Republic of Germany 


POfiaiuchrift 

Dinkelgarbe 17, D-70806 Komwestheim 
Federal Republic of Germany 


Post Office Address 

Dinkelgarbe 17, D-70806 Komwestheim 

Federal Republic of Germany 1 
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